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TREATMENT UPDATE

Recent Advances in Tape Slings
for Female Urinary Stress 
Incontinence
Red Alinsod, MD, FACOG, FACS

South Coast Urogynecology, Laguna Beach, CA

Sling therapy is the enhanced surgical support of the urethra. In this article,
the history of the use of slings for the surgical treatment of female urinary
stress incontinence is reviewed, and the usual surgical routes for retropubic
(transvaginal) or transobturator tape passage are described. The latest inno-
vation in sling therapy is the use of minislings, which are short tape mesh
implants inserted through a single vaginal incision; these slings may be
placed in an office setting. Outcomes data are either lacking or suggest a 
considerable decrement of effectiveness of unstabilized minislings over 
full-length slings; however, the short-term efficacy of a stabilized, adjustable
minisling is 97%. These results suggest benchmark effectiveness associated
with full-length slings in a less invasive device that also has the capability 
of short-term adjustability.
[Rev Obstet Gynecol. 2009;2(1):46-50]
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Urodynamic stress incontinence (USI) is the leakage of urine through an in-
competent urethra in the absence of a detrusor contraction.1 The purest
symptom of USI is urinary loss upon raising intra-abdominal pressure, as

in coughing. Ten percent of middle-aged women report weekly incontinence,2 al-
though only 1 in 1000 women undergo curative surgery. USI may be complicated
by intrinsic sphincter deficiency (ISD), detrusor overactivity or voiding disorder, or
pelvic organ prolapse. USI is amenable to physical therapy and to surgery. Drug
therapy to remedy a structural defect has been understandably disappointing.
Bulking agents have a role in treating women with ISD, those who have
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undergone repeat surgery, or those
medically unfit for surgery.

Sling Therapy for USI
Sling therapy is the enhanced surgical
support of the urethra, routinely per-
formed by vaginal or abdominal
(open or laparoscopic) routes, or, most
recently, by access to the obturator
foramen.

Kelly’s 1913 anterior vaginal repair
is probably the oldest described pro-

cedure for incontinence. The Mar-
shall-Marchetti-Krantz urethropexy
(1949) sought to elevate the proximal
urethra directly in the same way that
the Burch colposuspension (1961) did
indirectly by using the vagina as a
hammock.

Autologous fascial sling proce-
dures3 were widely used in the late
20th century, and usually sought to
elevate the bladder neck. These were
successful procedures, but carried
harvesting morbidity. Synthetic mate-

rial slings carried unacceptable ero-
sion rates. Peyrera, Raz, and Stamey
retropubic needle/suture bladder neck
suspensions had low morbidity, but
the long-term outcomes were poor.

Gynecare TVT® (Ethicon Women’s
Health & Urology, Somerville, NJ) was
the first implantable dedicated mesh
sling device for the treatment of
female USI. It was composed of a
polypropylene mesh tape that passed
retropubically within polythene

sleeves and was placed without ten-
sion under the midurethra (Figure 1).

Ward and Hilton4 demonstrated in a
high-quality, randomized, controlled
trial that Gynecare TVT superseded the
previous gold standard intervention,
Burch colposuspension, and thereby
set a new benchmark. Gynecare TVT
was the first of a generation of retrop-
ubic slings that could be passed up-
wards vaginally; it was followed by
the SPARC™ Sling system (American
Medical Systems®, Minnetonka, MN),

which could be passed through supra-
pubic incisions downward.

For a pure primary incontinent
population, the cure/improvement
rates were established at least at 84%5

for this type of tape procedure. Never-
theless, it was substantial surgery
that carried a 7% bladder perforation
rate6 and therefore demanded cys-
toscopy. Simple local analgesia was
insufficient and an office procedure
was not possible. For the high proce-
dure efficacy, there appeared to be a
trade-off of significantly revealed
irritative symptoms, with overactive
bladder and voiding disorder occur-
ring in 8%.7

The next generation of slings
placed a similar device under the ure-
thra, but now exited much more lat-
erally through the medial obturator
foramen7 in the top of the leg. Out-in
(Monarc™ Subfascial Hammock,
American Medical Systems; Figure 2)
and in-out (Tension-Free Vaginal
Type Obturator [TVT-O], Ethicon
Women’s Health & Urology) versions
of this procedure emerged. A near-zero
bladder perforation rate obviated the

Sling therapy is the enhanced surgical support of the urethra, routinely per-
formed by vaginal or abdominal routes, or, most recently, by access to the
obturator foramen.

Figure 1. Tension-Free Vaginal Type Obturator (Ethicon Women’s Health & Urology, Somerville, NJ). Photo cour-
tesy of Ethicon Women’s Health & Urology. ©ETHICON, Inc. Reproduced with permission.

Figure 2. Monarc™ Subfascial Hammock. Photo cour-
tesy of American Medical Systems®, Inc., Minnetonka,
MN. www.AmericanMedicalSystems.com.
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need for check cystoscopy. A slight
decrement in effectiveness compared
with retropubic methods is believed by
many, but this is countered by a lower
rate of de novo overactivity and void-
ing disorder.

A new mechanism of curative
action was suggested. A gentler sub-
fascial hammock was created by
transobturator tapes, rather than the
creation of a pubourethral neoligament
and restoration of intra-abdominal
pressure transmission that was the
hallmark of a retropubic sling.

Barber and colleagues8 recently
suggested that transobturator tapes
are “not inferior” to retropubic tapes
at 18 months follow-up. Undoubtedly,
subfascial or obturator techniques are
now more commonly performed in
the United States.

Full-length slings are effective, but
require invasive surgeries with 3 in-
cisions, extensive blind needle pas-
sages with attendant risk of vascular

and visceral damage,9 major anest-
hesia, and inpatient surgery. Also,
the overall rate of full-length sling–
related complications is reported as
8.2%.10

Furthermore, there is a specific
groin and lower limb neuropathy as-
sociated with full-length transobtura-
tor techniques. This may be as high as
15% to 24% initially, and a long-term
rate of 4.75% has been described. It is
suggested that this neuropathy occurs
less with an out-in technique than
with an in-out technique because
needle passage is always more precise
at entry than at exit.11-15

Minislings
Minislings are short tape mesh slings
(8-14 cm) with paired anchors at each

end. They require local analgesia and
a single vaginal incision. They are in-
serted with a short needle introducer.

It is possible to deploy a minisling
into the retropubic space (Gynecare
TVT SECUR®, Ethicon Women’s
Health & Urology) or by the hammock
or subfascial route (Gynecare TVT
SECUR, Ethicon Women’s Health &
Urology [Figure 3];  MiniArc™ Single-

Incision Sling system, American Med-
ical Systems [Figure 4]). In both cases,
a push-fit technique is used and the
fixation ends of the tape are often
placed in indeterminate soft tissue.

The first minisling clinical series
was undertaken by Smith and col-
leagues starting in 2002; 2-year fol-
low-up data16 were presented at the
2008 International Urogynecological
Association meeting. The data showed
excellent tolerance of local analgesia,
early return to normal, and low mor-
bidity. This profile potentially allows
for an in-office procedure.

Effectiveness of (unstabilized) mini-
slings, however, shows a very sig-
nificant decrement over full-length
slings, with early efficacy of the TVT
SECUR reported as low as 60%.17

The routine use of minislings has
therefore been questioned. MiniArc
(American Medical Systems) is an
easily deployed device, but there are
no substantial long-term outcomes
data available.

Minislings open up a tissue tunnel
at placement, and fixation into good
tissue can neither be guaranteed nor
tested at time of surgery. It is there-
fore postulated that failure occurs
very early. Conversely, if early anchor
stabilization can be ensured, then this
early failure would be overcome.

Advances in Tape Slings for USI continued
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Figure 3. Gynecare TVT SECUR® (Ethicon
Women’s Health & Urology, Somerville,
NJ). Photo courtesy of Ethicon Women’s
Health & Urology. ©ETHICON, Inc. Repro-
duced with permission.

Figure 4. MiniArc™ Single-Incision Sling. Photo cour-
tesy of American Medical Systems®, Inc., Minnetonka,
MN. www.AmericanMedicalSystems.com

Full-length slings are effective, but require invasive surgeries with 3 inci-
sions, extensive blind needle passages with attendant risk of vascular and
visceral damage, major anesthesia, and inpatient surgery.
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A Stabilized and Adjustable 
Minisling
Minitape® (Mpathy Medical, Raynham,
MA) is the first stabilized minisling
(ie, a short mesh sling with stay su-
tures). A short, ultra-lightweight
polypropylene mesh tape (12 cm if
retropubic, 8 cm if subfascial) is im-
planted suburethrally through a vagi-
nal incision. Absorbable 2/0 stay su-
tures are brought externally to paired
suprapubic or medial obturator fora-
men skin exits using a fine carrying
needle. The sutures are fixed for 3 to
10 postoperative days before being
released and cut if adjustment is not
required.

The underlying hypothesis for a
stabilized minisling is that it can pro-
duce the effectiveness of a full-length
sling with the benefits of a minisling.
It is proposed that minisling failure is
a consequence of early sling slippage
because the fixation means or an-
chors are embedded in indeterminate

or poor tissue. By removing that pos-
sibility via stay suture stabilization
for the critical 72 hours while early
mesh invasion and fixation occur, po-
sition is maintained and good clinical
outcomes ensue.

The Minitape implant has specific
advantageous construction features
(Figure 5). It is the lightest available
polypropylene mesh at 19 g/m2. No
suburethral erosions are yet reported
for this minisling, and large-area pro-
lapse repairs using an ultra-light-
weight mesh (Smartmesh™) at 19 g/m2

have a near-zero erosion rate (data on
file, Mpathy Medical). The closed knit
construction keeps the Minitape sling
both flat and inelastic under the
urethra and avoids sharp edges or
detaching polypropylene fragments.
The 12-cm minisling can be placed

retropubically with a fine needle
carrying the sutures from below up-
wards, or fetching from above. The 
8-cm minisling similarly can be
placed subfascially with either out-in
or in-out needle passage.

Although a standard needle course
is followed, the needle introducer
used is narrow and passage requires
little force. A 2/0 suture rather than
an 11-mm mesh is passed laterally/
high, which is less traumatic. This has
a particular advantage if the bladder
is perforated, as the bladder trauma
from a suture passage is clearly less
than that of a piece of mesh. A fine
needle/suture exit does not require
a formal skin incision but a needle
puncture.

The minimization of foreign body
load is desirable and in this minisling
procedure is achieved by both a light
and a short mesh. Long-term mesh
complications such as translocation
and erosions should be minimized

by this approach, which offers
stabilization.

The particular problem of obturator
neurologic sequelae should be avoided
if there is no persistent material at
or near the obturator foramen, as is
the case for 8-cm minisling, in con-
tradistinction to full-length obturator
slings.

Finally, the presence of external
sutures allows for early sling adjusta-
bility. This is feasible, but the conse-
quence of adjustment was not studied
and needs to be the subject of further
investigation.

An initial observational series of
76 women undergoing the Minitape
procedure demonstrated that 74 of 76
(97%) women were symptomatically
dry at a mean of 21 weeks.18 Although
this is a benchmark level expected
from a full-length tape in a pure pri-
mary incontinent population, these
data must be cautiously interpreted as
the results are early and long-term
follow-up is required.

Duckett and Tamilselvi19 followed a
series of women whose procedures
failed and who had prior urodynami-
cally diagnosed detrusor overactivity
and ISD, a group in whom adjustment
is difficult and the failure rate is
higher than for pure USI.

No urinary-specific contraindica-
tions were given for Minitape, a pro-
cedure indicated for all cases of USI
and particularly more complex cases,
such as ISD, and previous surgery as
well as coexistent detrusor overactiv-
ity, mild voiding disorder, and con-
comitant prolapse. Of the 76 patients
in the initial observational series,
22 patients had ISD.

Conclusion
Tape slings have become the surgical
treatment of choice for female USI.
Despite generally good clinical out-
comes and low complication rates,
nagging inadequacies remain with
available technologies. In particular,
to correctly tension a tape sling is
notoriously difficult. Women with
ISD, mixed incontinence, voiding
disorder, and previous surgery are
clearly high risk and readjustment
capability may be desirable for this
group. It is further suggested that
obese patients may constitute a

The underlying hypothesis for a stabilized minisling is that it can produce
the effectiveness of a full-length sling with the benefits of a minisling.

Figure 5. Minitape® (Mpathy Medical, Raynham, MA) 12-cm minisling. Photo courtesy of Mpathy Medical.
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group in whom intraoperative ad-
justment may be difficult and there-
fore postoperative adjustment is
beneficial.

On a broader scale, however, even
women with pure primary inconti-
nence may benefit from late readjust-
ment capabilities. Of 100 pure pri-
mary incontinent women undergoing
a full-length sling procedure,1 only
about 60 will be symptomatically
cured without any residual leakage or
voiding difficulties. By definition,
about 40 will not. Of these women,
some will be improved, some un-
changed, and some left with a degree
of voiding difficulty, especially in the
short term. A new occult risk group is
therefore defined that eludes preoper-
ative identification. Adjustment capa-
bility is suggested as desirable for up
to 40% of patients.

The first procedure is usually the
most successful. Despite the good
results of repeat TVT described by
Rardin and associates,20 the con-
founding factors in repeat surgeries
are increased, so the importance of
optimal first surgery is stressed.
Whether the adjustable, stabilized
minisling provides the solution to the
inadequacies of current sling tech-
nologies remains to be determined by
appropriately powered, randomized
trials. Nonetheless, the theoretical ad-
vantages of the adjustable, stabilized
minisling are compelling, and early

data suggest good results that warrant
further investigation.

Dr. Alinsod is a consultant for Mpathy
Medical.
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Main Points
• The tension-free vaginal tape full-length retropubic sling set a benchmark of proven effectiveness in a randomized, controlled trial

against Burch colposuspension.

• Transobturator tapes cause less bladder perforation, but groin and leg pain are problematic.

• Minislings are office capable and have a low complication profile, but limited longer-term evidence suggests markedly decreased
effectiveness compared with full-length slings.

• A stabilized adjustable minisling appears to have the benchmark effectiveness of a full-length sling.

• Longer term follow-up and controlled trials are planned to further assess the stabilized adjustable minisling to determine whether
postoperative adjustment can give sustained superior results.
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